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(57)Abstract 

PURPOSE: To improve the dependency of a Kerr 
rotating angle . k on wavelengths by forming three- 
layered films formed by laminating an upper layer and 
lower layer of layers consisting of transition metal 
elements with a layer consisting of a platinum element 
as a 1st layer and forming a layer consisting essentially 
of Co as a 2nd layer. 

CONSTITUTION: The three-layered films formed by 
laminating the upper layer and lower layer of the layers 
consisting of the transition metal elements with the layer 
consisting of the platinum element are formed as the 1st 
layer and the layer consisting essentially of the Co is 
formed as the 2nd layer. The alternately laminated films 
formed by alternately laminating the 1 st layers and the 
2nd layers are formed as the recording film. As a result, 
the constitution in which the layers consisting 
essentially of the Co are laminated always in contact 
with the layers consisting of the platinum elements such 
as Pt and/or Pd is obtd. and, therefore, the impairment 
of the boundary effect to induce the perpendicular magnetic anisotropy is obviated. In addition, 
desired . k is obtd. by the optical interference effect or spurious plasma resonance effect, etc., 
arising from the provision of the transition metal layers consisting of Au, Ag, Cu, etc. in the 
interlayer consisting of the platinum element. 
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(54) MAGNETO-OPTICAL RECORDING MEDIUM 

(57)Abstract: 

PURPOSE: To improve the dependency of a Kerr rotating angle 0k on 
wavelengths by forming three-layered films formed by laminating an upper 
layer and lower layer of layers consisting of transition metal elements with 
a layer consisting of a platinum element as a 1st layer and forming a layer 
consisting essentially of Co as a 2nd layer. 

CONSTITUTION: The three-layered films formed by laminating the upper 
layer and lower layer of the layers consisting of the transition metal 
elements with the layer consisting of the platinum element are formed as 
the 1st layer and the layer consisting essentially of the Co is formed as the 
2nd layer. The alternately laminated films formed by alternately laminating 
the 1st layers and the 2nd layers are formed as the recording film. As a 
result, the constitution in which the layers consisting essentially of the Co 
are laminated always in contact with the layers consisting of the platinum 
elements such as Pt and/or Pd is obtd. and, therefore, the impairment of 
the boundary effect to induce the perpendicular magnetic anisotropy is 
obviated. In addition, desired 8k is obtd. by the optical interference effect 
or spurious plasma resonance effect, etc., arising from the provision of the 
transition metal layers consisting of Au, Ag, Cu, etc. in the interlayer 
consisting of the platinum element. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation* 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The magneto-optic-recording medium characterized by using as record film the crosswise lamination film 
which used as the 2nd layer the layer which uses as the 1st layer three layer membranes which carried out the laminating 
of the upper layer and the lower layer of a layer which consist of a transition-metals element in the layer which consists 
of platinum group elements, and makes Co a subject, and carried out two or more laminatings of the 1st layer and 2nd 
layer by turns. 

[Claim 2] For 8A or more thickness of the base unit of 30A or less and the 2nd layer, the thickness of the base unit of 
said 1st layer is a magneto-optic-recording medium according to claim 1 characterized by being 2 A or more crosswise 
lamination film 10A or less. 

[Claim 3] Said transition-metals element is a magneto-optic-recording medium given in claims 1 and 2 characterized by 
being at least one sort of elements chosen from from among Au, Ag, and Cu. 

[Claim 4] Said platinum group elements are magneto-optic-recording media given in claims 1 and 2 characterized by 
being Pt and/, or Pd. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the magneto-optic-recording medium which made the property of the 
crosswise lamination film of platinum group elements and Co system element improve especially by light, such as laser, 
about the rewritable magneto-optic-recording medium which records information and is reproduced. 
[0002] 

[Description of the Prior Art] It can rewrite and the magneto-optic-recording medium which consists of an alloy of a 
rare earth-transition-metals system (RE-TM system) is put in practical use as a high-density optical recording medium. 
However, points which should be improved, such as raising recording density, raising dependability, and attaining low 
cost-ization, are left behind to the magneto-optic-recording medium of this RE-TM system. 

[0003] As a high density recording method of a magneto-optic-recording medium, the configuration of a record pit is 
made into a feathers-of-an-arrow-like thing from the thing of the shape of the conventional circle configuration or an 
ellipse, or there is the so-called point-of-a-brush recording method which makes a record section only the temperature 
rising section field of a very small area of an optical exposure part. It is not that (pit position method) which detects the 
location of a pit at the time of playback, and the thing which detect the edge of a pit and which is made like (pit edge 
method) is effective in high density record. Thus, the device improvement of high recording density is made in both 
record and playback. 

[0004] Moreover, short-wavelength-izing of the record light source is also effective in a raise in recording density. 
Implementability is expected also for the light source of utilization of 700nm band and 600nm band, 500nm which . 
combined semiconductor laser and a secondary harmonic generation component (SHG) further, or 400nm band from the 
semiconductor laser near the present 800nm. 

[0005] If short wavelength-ization of the device of such a record playback approach and the light source etc. is 
combined, it is expected that recording density becomes one 10 times the number [ several times - ] of this compared 
with the present thing. However, the magneto-optic-recording medium of a RE-TM system has the small magneto- 
optics engine performance (thetaK; car angle of rotation) from the first, and the more a record pit becomes small, the 
more a regenerative signal falls. Moreover, when the wavelength dependency of car angle-of-rotation thetaK is 
investigated, it decreases as it becomes short wavelength, and thetaK near 400-500nm is about 1 near 800nm of that / 
three to 2/3. therefore, the magneto-optics engine performance is larger than a RE-TM system, and the magneto-optics 
engine performance does not fall in a short wavelength region - it is ~ it is ~ it looks for a record ingredient which 
increases. 

[0006] Moreover, also in respect of dependability, in order that rare earth (RE) may tend to oxidize, in a medium 
configuration, especially the magneto-optic-recording medium of a RE-TM system needs to prepare a protective coat, 
and a degree of vacuum must be raised at the time of manufacture, an expensive manufacturing installation must be 
used for it, or it must pay special attention at it. Therefore, together with the fall of the yield from the difficulty of 
manufacture, it had become the factor of cost quantity. 
[0007] 

[Problem(s) to be Solved by the Invention] Then, the Pt/Co cascade screen and Pd/Co cascade screen which carried out 
the laminating of the thin layer of Pt or Pd and the thin layer of Co by turns attract attention. 
[0008] Since Pt, and Pd and Co are excellent in corrosion resistance, they are reliable. Furthermore, the wavelength 
dependency of thetaK does not have reduction in a short wavelength region like a RE-TM system, it is a short 
wavelength region and it is [ especially thetaK of a Pt/Co cascade screen is larger than a TE-TM system, and ] suitable 
for record using the future source of short wave Nagamitsu. However, not the value of still sufficient thetaK but 
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improvement in further thetaK is desired. 
[0009] 

[Means for Solving the Problem] Then, the purpose of this invention is by devising a medium configuration to offer the 
rewritable magneto-optic-recording medium excellent in dependability or the magneto-optics engine performance, in 
order to improve the property of the crosswise lamination film of platinum group elements, such as Pt and Pd, and Co 
system element. 

[0010] what is depended on the alloy formed in the interface of a cascade screen as the origin of the so-called 
perpendicular magnetic anisotropy where Pt/Co and a Pd/Co cascade screen turn into perpendicular magnetic anisotropy 
films or make to be based on the magnetostriction by the misfit of the crystal lattice in an interface etc. into any ~ it is 
thought that it is based on the interface effectiveness. 

[001 1] Then, it resulted in this invention as a result of the research which ****(ed) improvement in thetaK, without 
spoiling the interface effectiveness of a cascade screen. 

[0012] Namely, three layer membranes which carried out the laminating of the upper layer and the lower layer of a layer 
which consist of a transition-metals element in the layer which consists of platinum group elements are used as the 1 st 
layer. The layer which makes Co a subject by using as record film the crosswise lamination film which used as the 2nd 
layer the layer which makes Co a subject, and carried out two or more laminatings of the 1st layer and 2nd layer by 
turns Since it becomes the configuration by which the laminating was carried out in contact with the layer which always 
consists of platinum group elements, such as Pt and/, or Pd, Between the layers which consist of platinum group 
elements, increase of desired thetaK was seen according to optical cross protection or a false plasma mesomeric effect 
by having prepared transition-metals layers, such as Au, Ag, and Cu, etc., without spoiling the interface effectiveness 
which carries out induction of the perpendicular magnetic anisotropy. 

[0013] In order to fully acquire the above-mentioned effectiveness, since at least 1 atomic layer is required, in order for 
8 A or more of thickness of the base unit of the 1st layer to be perpendicular magnetic anisotropy films further about at 
least one every atomic layer and a transition-metals element in platinum group elements, the thickness of the base unit 
of the 2nd layer which makes 30A or less and Co a subject has 2A or more need 10A or less as the 1st layer. Moreover, 
all the thickness of the crosswise lamination film of the 1st layer and the 2nd layer has 50A or more desirable 500A or 
less from an optical reflection factor and the consideration on production. Furthermore, as a magneto-optic-recording 
medium, a substrate is transparent to the wavelength of the light source used [ plastic resin / glass, ], and the groove etc. 
may be formed. 

[0014] Moreover, a substrate layer may be prepared between the record film of this invention, and a substrate, that a 
substrate layer controls the crystallinity of record film ****-- a film strain - induction, the effectiveness which adjusts 
and controls He, or/— and It has the effectiveness which carries out enhancing of the magneto-optical effect. Various 
metallic elements and the alloy of those, Moreover, the magneto-optics enhancing layer which consists of various 
dielectrics further after [ which is the layer which consists of various dielectrics ] carrying out the laminating of the 
record and/ Or the protective layer which consists of the reflecting layer which consists of various metallic elements or 
an alloy of those and/or various metallic elements with good corrosion resistance and the alloy of those and a 
compound, organic resin, etc. may be prepared. 
[0015] 
[Example] 

[Example 1] In the RF sputtering system of 3 yuan, the target of Pt, Au, and Co of 125mmphi was installed, and spatter 
** 6xl0-3Torr and a membrane formation rate were controlled by changing spatter power with 100-500W. 
[0016] First, on the glass substrate, the laminating of the Pt was further carried out by Pt5A by Au5A at 5 A and a 
degree, and then Co was formed by 5 A. The cascade screen of about 160 A of the total thickness was repeatedly created 
8 times in this sequence (Pt/Au/Pt/Co). 

[0017] Next, as an example 1 of a comparison, an equivalent for Ptl5A and the crosswise lamination film (Pt/Co) of 
Co5A were repeated 8 times on the glass substrate, and the cascade screen of about 160A of the total thickness was 
created. An equivalent for Aul5A and about 160 A (Au/Co) of crosswise lamination film of Co5A were similarly 
created as an example 2 of a comparison. 

[0018] The wavelength dependency of thetaK of each above cascade screen and He (coercive force) were measured. 
Consequently, the cascade screen (Pt/Au/Pt/Co) and the cascade screen (Pt/Co) turned into perpendicular magnetic 
anisotropy films, and the 600Oe(s) (Au/Co) cascade screen of that He was field intima. As the wavelength dependency 
of (Pt/Au/Pt/Co) and thetaK of each (Pt/Co) cascade screen was shown in drawin g 2 , in the cascade screen 
(Pt/Au/Pt/Co), increase of thetaK was seen in wavelength 500 - near 550nm. 

[0019] Like the [examples 2 and 3] example 1, instead of Au target, each target of Ag and Cu was used and about every 
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5 A per layer of the cascade screens (Pt/Ag/Pt/Co) of about 160A of the total thickness and (Pt/Cu/Pt/Co) cascade 
screens were created. Hc(s) were 550Oe(s) and 600Oe, respectively, and as shown in drawing 2 , near 400-500nm and 
by the cascade screen (Pt/Cu/Pt/Co), the wavelength dependency of thetaK is near 600nm, and increased from the 
cascade screen (Pt/Co) of the example 1 of a comparison at the cascade screen (Pt/Ag/Pt/Co). 
[0020] Like the [examples 4-6] examples 1-3, instead of Pt target, Pd target was used and about every 5 A per layer of 
the cascade screens (Pd/Au/Pd/Co) of the about 160- 180 A of the total thickness, cascade screens (Pd/Ag/Pd/Co), and 
cascade screens (Pd/Cu/Pd/Co) were created. Next, the cascade screen (Pd/Co) of an equivalent for Pdl5A and Co5A 
was formed about 1 70A of the total thickness as an example 3 of a comparison. Although He hardly changed 
(Pd/Au/Pd/Co), (Pd/Ag/Pd/Co), (Pd/Cu/Pd/Co), and each (Pd/Co) cascade screen but was 650-700Oe, 20 - 30% of 
increase was seen [ in / compared with a cascade screen (Pd/Co) / in the cascade screen containing Au, Ag, and Cu each 
class / each peak wavelength ] by the result of measurement of the wavelength dependency of thetaK like examples 1-3 
and d rawing 2 . 

[0021] Like the [examples 7-10] example 1, an equivalent for Co5A was received and He of the cascade screen 
(Pt/Au/Pt/Co) which changed and created various laminating thickness of (Pt/Au/Pt) was measured. A result is shown in 
Table 1 . In addition, the thickness of each class of Pt:Au:Pt was set up so that it might be set to about 1:1:1. 
[0022] Next, it sets each class of Pt/Au/Pt at a time about as 5 A, and He of the cascade screen (Pt/Au/Pt/Co) which 
changed and created various Co thickness is also shown in Table 1 . Consequently, in the thickness of (Pt/Au/Pt), the 
thickness of 8 A or more 3 OA or less and Co layer became perpendicular magnetic anisotropy films at the time 2 A or 
more of 10A or less. 

[0023] Although this was different instead of Pt and the value of He was different as for Ag and Cu instead of Pd and 
Au, the range of thickness used as perpendicular magnetic anisotropy films was the same. 
[0024] 
[Table 1] 





(pt/Au/pt) m 


Co0 




He 




— 8 A 


- 5 A 


-170 A 


Oe 

500 


" 8 


-25 


- 5 


-150 


300 




—32 


- 5 


-150 


(® 1*111) 




-15 


- 2 


-170 


250 


» 10 


—15 


—10 


-150 


100 



[0025] 

[Effect of the Invention] By using as the 2nd layer the layer which uses as the 1st layer three layer membranes which 
carried out the laminating of the upper layer and the lower layer of a layer which consist of a transition-metals element 
in the layer which consists of platinum group elements, and makes Co a subject, and making it the crosswise lamination 
film of the 1st layer and the 2nd layer, as explained above The magneto-optic-recording medium whose thetaK 
improved can be offered according to the effectiveness by having prepared the transition-metals element layer, without 
spoiling the interface effectiveness which carries out induction of the perpendicular magnetic anisotropy of Co and 
platinum group elements. 

[0026] And it is better for the 1st layer of the above to be 8 A or more 30A or less, and for the 2nd layer to be 2 A or 
more 10A or less, in order that the magneto-optic-recording medium of this invention may pull out the property enough. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation* 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 




[Drawing 2] 



0.3 -1 



0.2- 



0k 



0.1 - 



(Pt/Ag/Pt/Co) 

(Pt/Au/Pt/Co) 



(Pt/Cu/Tt/Co) 




(Pt/Co) 



—\ 1 1 1 1 

400 500 600 700 (run) 800 

m 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



4/26/2004 



